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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safely collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) rUIACTMPL JJJW PEMOHTA OBCAflHHX KOJIOHH 
(57) Abstract: 

Vf3o6pereHHe othochtch k o&nacna 6ypcHKH n Ao6brot He$nt h ra3a, b wacTHOCTM k tcxhhkc h -rexHOJionm 
KaimTajibHoro peidoirra otBaxuHbi. Uenb - noBbtmeHHe Ha^exHOCTK peM0HTH0-B<)CcxaHOBsiTCJibHwx pa6or 
3a cuer 3amjrrbr r^pMeTTOHpyiomero noKpbiTHH c coxpaHeiraeM repuenKjanjiM kojiohhm no Bed* pjmne 
HanoxeHHoro ruiacrbipfi. JJnn 3Toro oh cna6«en npe^oxp aiorreji wibcmm uaraeTaMH, waKCHMaribHWM 
HapyKHbift AHawerp KOTopbex npeBbnnaer Hapymm>tfl jjua*Krrp kqabucbbix aneMeHTOB, npn 3tom 
npeAoxpamrrcjibHbie Maiuscrbi pasMemeHw hicmpy KOJifcueBbiMH axieweirraMH repMem3sipyx>xi^ero 
noKpbiTHH c 3a3opoM c B03MomnocThJO b pafxweM nanomeHHH nepeKpbiTHH 3a3opoB c yueHbOieHHeM 
HapyKHoro AHaMerpa npcAOxparorren bKbix biaHXCT A° HapymHoro pDiaiAerrpa xonbueBbix aneweHTOB. 4 mi. 
blblbll 
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Description [OcBcaene H3o6peTeHra]: 

M3o6pcrcHMe othochtch r odnacTH 6ypeHW« h ao6whm awjmi m raoa h. b MacTHocTM, k tcxhhkc h 
TexHonoruM k anHTan bh oro peMOura crbsljkhhw . 

Uenbio H3o6pereHKH HBxmercM noBbimeHHe Ha^ejKHOCTM peuoimio-BoccraHOBirrentJitix pa6or aa c^er 
3amsrrfai PcpMCTW3Mpyx)tqicrx) noRpw-nw c coxpaHcmfCM rcpuenoaiiKH kojiohhw no bccm n/iMHe 
HanomeHHoro miacTbrpH. 

riocTaaneHHaH ne/n> ppcrrvcrsun^csi tcu, *rro nnacrbrpb p/ist pewoirra o6caj^raboc rojiohh cocroinnHH H3 
nponon h«o-ro(})pnpo eaHHOfl Tpy6bi c HapyxKboi repuerH3MpyiomwM noKptaTweu, BbmonHeHHbQ4 H3 Ha6opa 
KQjibucBbix ancMCHxoB, pacnanojKCHHbix enpjib TpytSbi c 3a3opOM Apyr OTHocHTcnbHO flpyra, cna6«cn 
npeHOxpaHHTtJibHbikai MaH»cTaMn, MaRCHManbHbTH HapyKHbift ^PiaMCTp KOTOpbix npcBbimacT Hapynmboi 
njianerp Ro/ibueBbix aneueHTOB, npw ctou npenpxpaHHTenbHbie uaHaenj paouememj uem^y KOjiHywjvni 
anevceHTauH rcpMeTM3Hpy»mero noRpbrran c 3a3opauH c B03M0XH0CTbK> b pa6oueu nonoKemm 
ncpcKpbiTHH 3a3opoB c yMCHbmcHHCM HapywHoro nwaMerpa npefloxpaiiMTejibHbix uaHMCT flo Hapyxmoro 
nwaMerpa Ro/ibueBbix a/iCMCHTOB. 

ripH TpaHcnopmpoBKe xaKoro nnacTbipn b KonoHHy o6canHbix Tpy6 ROHTaRT ero co creHKofi RonoHHbi 
ocyn^ccTanHCTCH MCpC3 MaHseTbi. pa3Mcn;eHHbic b 3a3opax Mexjry ROJibneBbiMM rcpMenoHpyiomKUH 
anewcH-ra&ai Ha onpc^cncBHOM paocromnra npyr ot npyra no bcch p/nmc luiacrbtpH. 

MaHmera Bbmo/mcHa b Bune uminHnpa c nocTOHHHbiM wm nepeMeHHbiM no ee p/note nHaMerpoM h 
TonmnHoit cTenxsi. HairfxxribniHii niiaMeTp MamReTbi npcBbnnaex napyjRHUH orxHcaHHbift fjnauerp 
KQjibucBoro rcpMeni3Hpyiomcro ancMeHra. 

JJnuna uobxct Bw6npacrcH Tax™ o6pa3ou, HTo6tJ npH pa3MemeHHM hx Ha iuiacn>ipe **empy 
repMCTH3Mpyioin^Mn ancMCHTaMH coxpaHHJicH cj>ynKUnoHaji biiLJH 3a30p hc TOJibKo npw TpaHcnopTupoBKe. HO 
k npM pacnmpeHHH nnacTbipsi b rojiohhc 

Paccrojnnie lucxjxy uameTauH h hx kojihw6ctbo paccwKTbiBaeTCH b 3aBHCHMOcrit or nJiHHbi roiacTbipM h 

KpHEOOHbl CTBOJia CRBa&HHbl, OTOObl npH KOHKpCTHblX HX 3Ha*ieHHHX HCKJDOHHTb K0HT3KT 

rcpMCTH3Hpyiomero nospuTHH nnacTbipH c kqjiobhoh b cro paopymeHHe. 

KoH$nrypaunH Mawser, $H3BR0-MexaHOTecRHe cBowcrea h npoMHOCTHwe xapaRTepHCTHRK MaTcpwana H3 

ROTOporO OHH K3rOTOBJICHbI. n03B07UD0T OOOCneMHTb MX UfSnOCTHOCTb npH flBHXeHHH nnaCTbnm B 

CRBajRHHe, a npa ero pacnmpcHHH ne$opMHpoBaTbCft b paflwajibHOM HanpaBncHHH np BcnHWHHbi paBHoft 
ToraBHHc rcpMCTW3Hpyion;ero noKpbinm nnacrbipH, HCK/no^an Aonojirorr&nbHyjo norcpio npoxoflHoro 
ceueHH« RojioHHbi o6caAHbix Tpy6. 

Ha 4>Hn. 1 H3o6paxeH nnacrbipb 1 c oflcrboos Ha Hero np^oxpaHHTCJibHWMH uaHxeraMH 2, cnymemiuH b 
o6caAHyK> KonoHHy 3; Ha $ht. 2nd npoflonbHbic n noncpcMHbic cc^ichhh MaHXCTbi; Ha <J>ht. 4 BapwanT 

BCOMOJRHOrO H3POTOBneHHH M&HKCT. 

MaHJKeTa (<J>wr. 1 3) H3roraRraiBaeT>c5i c nepeMeHHbiu no ee n/nme n^HaueTpovi c on>raaROB0H TomnHHOH 
ctchkh no Bceuy ccxierano pasnoft hjih ojhokoh TonnnfHe repMeTO3Hpy»n;epo noRpbiTisn nnacPbipH. Ha 
ROHHeBbix y^iacTRax 4 ee BHyrpeHHHH A HaMCT P BbmonHeH c MHHycoBbiw flonycKOM no oTHomemao k 
HapymHOMy AnaMerpy rmacxbipH. B cpcrhch nacTM 5 ppaMtrrp MaHJRerbi yBerarafBacTCH 6e3 H3MeneHHH 
TOjnnHHbi cTeHKH no paswepa Ha 3 4 mm npesbiraaioinero nnaMerp repMencsHpyion^ero RonbueBoro 
aneueHxa 6, b pc3yjibxaTc »iero b tcjic MaHJRerbi o6pa3yercH nonHyrpeHHe. 

IlepexoAbi 7 or 6oJibniero Rnauerpa. r MeHbmeMy BbmonHeHbi rohhmocrhmh c yrjioM npw eeprnMHe Konyca 
MeHbniHM 45°. Musny repMCTHROM 6 m MaHJReTofl 2 hmcctch 3a3op 8. ruiaerbipb cnycRaerc« b CRBajRMHy 
Ha nrraHre 9. 

OnacTbipb co6npaexcH h ycraHanraroacTcn cjienyronxHM o6paooM. 

MaHxerbi 2 o^eBaiOT Ha nnacTbipb I c Hararou, wto o6ecnenMBaeT hx y^epKaHHe Ha new. 3a-reM Ha 
? nnacrbipb HanocHTCH repMenoHpyiomee noRpbrrae 6 b bhac KO/ihucBbix ancMCHTOB Tax mm o6pa30M, mto6u 
hdcxjxy hhmh h MamseTaioi 2 ocxasancH 3a3op 8. riocne 3Toro nnacrbipb Ha nrraHre 9 onycKaercR b 
o6canHyx> Tpy6y k Mecry ee HerepMersraHOCTH, h pacnmpneTCH noprntpyiomeH pojiobkoh no roiOTHoro 
ROHTaxTa co ereHROH oocannoa kojiohhu. 

TpaHcnopmbie ra6apHTHbie pa3Mepbi njiacTwpH o6ycnoBJieHbi pa3uepaMM npcnoxpaKHTejibHbix uaHJRCT h 
no3TOMy npH RBvuKeHim ero b kojiohhc KOHTaKT r^pMeriroHpyioiucro noRpbinvi nnacTbipH co creHKaMM 
o6canzn>ix rojiorh HCRjnoiee, ^rro ooecne^HBaer ero coxpaHHOCTb. 

Mawserbi w3POTaB/iMBaioTCfl M3 MaTepwana n,ocraTOKHO sjiacTMMHoro, urofibi hc npenHTCTBOBaTb 
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pacnmpeHHJO ruiacrbipa b kojiohhc h He co3flaBaTb npn 3T0M 3Ha*oiTenbHbtt flonanHMTCJibHbix ycH/iHH h b 
to kc gpcMH flocTaTOMHo npoqHoro, cjioco6hopo coxpaHxrrb reoMCTpHMecKyio $opMy b npoucccc 
TpancnopTHpoBKH nnacTupa k uecry HapymeHHH kojiohhu, HanpHMep. noraoniTieHa htib pc3HHbi. 

npM pacrawpeHMM nnacTbip* MaHmeTbi 3a cuer noflHyrpeHHH, o6pa3ywmHx 3a3op lO tuexpy tmua m 
nnacTbipcM h kohmucckmx ncpexoflOB. HCKJnotiaiomHX o6pa30BaHHC CRJiaAOK, Ac4»pMMpyioTCH b paflwanbHOM 
HanpaancHMM h npHWHwaioTCH k ctchkc nnacTwpH. riocKOJibKy TomoHHa ctchkh waHHCT 6nn3Ka Tojimane 
repvie*rti3npyK)n;erx) noKpwTHH, flonanrarrfJibHOH norepH npoxo^noro ceueHHH kottohhu b 3ohc ycxanoBKH 
imacTbfpH He npoHcxoflHT. 

WcnojibsoBaHHe npeAnoaeHHoro iuiacrwpH. CHa6weHHoro npefloxpaHHrejibHbiMH MaHxtraMM no3BOjnrr 
npeAynpcflMTb TpeHwe repMemsiipyiomcro noKpbiTHH o ctchkh kojiohhm. coxpaHHTt, ero ue/iocTHOCTb h 
o6ecne«nrrb HfiwewHbifl peuoHT HerepweTOTHboc o6ca^Hbix kcjiohh. blblbll blblb!2 blblbl3 
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Claims [<2>opMyjia H3o6peremi5i|: 

Il/iacTbtpb f\nn pcMOHTa o6ca^Hbix kojiohh, coctohiuhi* H3 npoAQnbHO ro$psipoBaHHOft Tpytfu c Hapy^KHtiM 
repMertOHpyion^Ai noKpbiTHew, BwnanHeHHbiu H3 na6opa KanbueBWX 3/ieueHToo, pacnojioxeHHbtx Emanb 
Tpy6w c 3a3opou oTHoarrwifaHO ppyr ijpyra. oT/XHwajoagoicsi Tew. «rro, c uenuo noBbnneHHH naj;eXHOCTW 
pcuoHTBo-BocxrraHOBHTCJibHboc pa6or 3a cmct 3amnTbi repMcnranpyiomero noicpbrrra c coxpaHeHMew 
rcpMcnt3aixiai kojiohhw no bcch jj/nme Hanomeimoro iuiacTwpH. oh cHa6moi np<^oxpaiiHTCJit«biMK 
uawRerauM, MaitCHManbHbift KapyxHbcft flwauerp soTOpbtx npeebimaeT HapymHboi ^awexp RQJibi;eBbix 
□JiewcHToa, npn ryroM npc^oxpaHHTCJibHbie uaroserbi paauementJ uemjxy Kanu;cBWMH weueHTauw 
rq>MCTH3Hpyiomcro noKpbiTHH c 3a3DpaMM c B03MoxHocTbio b pa6oHCM nonoACHHH ncpcKpwnw 3a3opoe c 
yucHbcncHHCM Hapyj&Horo jpiaMerpa npcfloxpaHHrc/ibHwx Maraex /jo HapywHoro flHawerpa KQ/itix.cBbtx 
sjieueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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